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(54) Title: METHOD AND DEVICE FOR INSPECTING OBJECTS 



(57) Abstract 

This invention relates to a 
method for contactless inspection of 
objects on a substrate, by means of 
an inspection device during relative 
motion between the substrate and 
the inspection device. The method 
comprises the steps of; generating a 
first image comprising object height 
information by illuminating at least 
a portion of the substrate comprising 
one or more objects by means of 
first radiation means and imaging at 
least one of said one or more objects 
illuminated by said first radiation 
means onto a two-dimensional matrix 
sensor means having a portionwise 
addressable matrix of pixel elements; 
generating a second image comprising 
object area information by illuminating 
at least a portion of the substrate 
comprising one or more objects by 
means of second radiation means 
and imaging at least one of said one 
or more objects illuminated by said 
second radiation means onto said 
sensor means; extracting the object 
height information, by means of 
said sensor means, from said first 
image; and extracting the object area 
information, by means of said sensor 




IS™ Sd^ndlmtl ^Invention also rc.a.es to a device fo, perform!.* the above method. 
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^aiSSXMS^ a( , n „ ally relates to' a method and 

^ — — the substrace 

the inspection device. 

nmi^^ 3 ^ . ,„„ on , substrate geometrical 

wh en arranging ejects o ^ ^ 

and other properties of th 1 cQnsequently , it ls 

performance of the accutately perform an 

desired to be able to q ies . geometrical 

automatic inspect ion of these p P ^ ^ ^ 

properties can for example be sut£ace 

substrate, diameter, fce _ colour , etc. fcn 

5 roughness etc. other prope" es ca ^ ^ 

automatic ^"T^J^ accuracy. For example, in 
perform at high J/er paste to the substrate, by 

• r^tlntt/r s^process steps and final 

yieW ' . arc is generally based on different imaging 

P " ,1 as 2-dimensional image processing, 

technologies such as 2 „ al optical 

" Pa " er \ r :r i rere: Ph::ography, moire methods and 
triangulation, stereo v 

wh ite-li9ht inter(e ^ y in£o rmation of an object, laser 
For obtaining hei^ > ^ ln an apparatu s and 

trianguXation is ^ printing as disclosed in 

» * meth :: sour= e , ***** * - r » 

us . 5 134 M. X ^ d . stance £rom . sensor and 

positioned at a inspected from one 

illuminating the object t 
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direction. The object * ^^r^eX 
radiation "ron Methods employ illumination 
The most common « ian9Ul ;"° n oJ . lighc or multistrip-U9ht 
with a single spot, a she £rom another 

5 triangulation. the sensor ^ £rom a „d. thus. 

erection than the object > ^ £rom the obj ect. 

detects radiation ^"^.^ a nd since the 

sin ce the sensor ce and ^ — "V" 

positions o£ the knoun , it is 

10 base plane for object by determining the 

determine the height o£ the 

dir eotion of the »f ""fhe „ hole objec t and 

^^large^^E height points or height 

volume o£ the object^ aBSOt: iated with prior 

However, there are pro ^ ^ speed 

art methods and devlceS - same arra ngement. 

and flexibility in one * n -e^s are dedicat ed to 

20 ^TSZ"oZ they are not East enough to 
a single tasK an de mands. 
comply with current and t ^ ^ , s 

» the above -*»- , j ^ ctlng sol der paste prints 
diseased an appa»tus £ °r "/^ , uh ich is one type of 
25 on a printed d^ 1 ^ a re £ or example 
sub strate. other ^ s ° £ (BaM , chip scale 

sub strates for ^J*™^ (0FW . and flip-hips- 
packages (CSP), <iuad £1. P lon , £i lm thickness 

The apparatus --urea prin ^ ^ £ormed 

,0 and print pattern o£ solde p £or n,ed by means o£ 

a iaser ray i^"* £ ^ iaser point is 
m oving the ™*™™^ r p a5 te object. By scanning 

scanned over a singl Y . dir ections the 

, s the object in orthogonal X- a ^ ^ £orm ^ 

projection of » pro£ile Une showing both the 

direction and a x 
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- • rv this known 

solder paste object - ^™ 's^een printed 
a PP aratus the positions ^ ^"^^^ pads are 
solder paste objects in apparatus are the 

^terminable. Drawbacks of this ta» » volume 
•• j „.» .-hereof. For example, neitner a 
5 limited use *e"° mea surements are 

ne asurements nor accur ^ ^ ^ 

per£ ormable, at leas ^ ^ ^ dite „ 

would require a vast nu inspe ction of solder 

— solution ;;; cus : nu£actured by 

» Pa^e prints < °" a P The Triscan apP aratus uses an 
Philips cal ed uprising a 20-side 

advanced optical scanning y o£ up to 

polygons! mirror rotating at proJected onto 

50 evolutions per secon ^ ^ over 

15 the mirror and thereby ^ ^ gecond . 

object at a rate of up to ^ muminated by 

By advanced sets < , m rror ^ ^ ^ „ , 

said sweeps and reflected J al types of 

s ensor. While this apparaW enab ^ 
20 properties to be inspected at high P ^ a 

Ld performs only * m l t Ls to height 

hasis for all determinations^ The 1 ^ 

pro£ile measurements lQsely , . certain 

measuring the profiles Houever , this 

requires a high speea u 



to achieve, 
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35 



~f t-hf> invention , , 

^^^ZZ the device and 

su bstrate tor inspection of objects on 

th e substrate, and m inspeotion device, 

a substrate by means o -h ^ ^ ^ „ ay 

wherein said device an cask 
combine inspection accuracy an 
capability at high speed and low cost. 
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Th e object is sieved » — ° £ iOTenti0n 

In one MP«t ' o£ object3 on a 

method for contactless in P during 

devi ce. ,he -*-^^ e ^ object height 

. generating a first g ^ of ^ 

formation by illuminating ^ Js by -ans of 
substrate comprising one or more 3 ^ 

one or more ob 3 ects g having a 

nnfn a two-dimensional matrix sense- 
me ans onto ^ of pixe l elements; 

portionwise image compri sing object area 

. generating a secon ^ Qf the 

substrate comprising one o£ sald 

second radiation means and imaging - ^ ^ cion 
one or more objects illuminated b> 

mea ns onto --^o^r'beignt information, by means 

" " means from said first image, and 

o£ said sensor means f in£or mation, by means 

- ~'" Cting said second image. 

o£ said sensor ^ relates „ a device 

m another aspect the i comprises a 

£or forming ^ ans having a portion^ 

t „o-dimensional «» 1X ele ments; a first radiation 

ad dressable matri, irf P» ^ ^ means £ 

means.- a second » dl " froIn m obj ect plane onto 

imaging radiation originating ^ ^ 

the sensor means ^ ^ ^ substrate 

£ or illuminating at lea when the substrate is in 

comprising one or more , ^ ^ generating 

said ob,ect pla- s* o£ one or more 

. £ irst image o at 1 ^ ^ ^ 

objects said rs . ^ u arranged £o r 

information, saia 
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Urinating at least a portion of is in 

comprising one or .ore objects, whe ^ 

a b Se :: c " comprising object area 

obeDects, saia , „ extraction means 

-•~r, <?aid sensor means comprises extia 
information. Saia sent. rtH -iPet height 

■Fv^m c, a id first image, object nej.yn 

ZZZT^Z ^acting. ~ said second image. 

, extracting object height information ana object area 
for extracting J combln ation with employment 

T°7atr°: : : z ^ g > 

o£ Pixel events provides for an efficient and 
matrix of pi»l e inEor mation for 

flexible use of the generat 3 

„,„ a nd determining properties of the one 
"T ' characteristic for such a sensor means is the 
°T /of P - elements and the possibility to address 

pixel at a time, in * elements for 

-~ different combinations ot pixei 

:: £ : r t at:: B y « — rr 

f »M first and second radiation means, the 
meSnS t calbUity is inventively and efficiently used, 
multitask above described device and 

» ; 5 th the presen t invention provides for 

method of US infection of 

• „ = i and 3 -dimensional mspecnu" 
both dimension uhile „ vi „g the 
obJ ects more or less ^ ^ ^ ^ 

SUb3 ": e e e s on -objects on the substrate- comprise 

Tne exyic example 
different possible ob]ects, such as 10 
many different P soldered seams, 

adhesive, flux, co electro nic components, 

electroni; ; — :i: rly , deposit s such as single 

tUmPS ' !s of solder paste or adhesive dots. The deposi s 
or groups of solde P unwa nted droplets of 

may also comprise satellites, 
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^ adhesive, conductive adhesive, 
dispensed solder paste, adhesi , 

8tC -' les Tnsteld of "frequency- the ter» 

san e =hiP as <** ^ el device by reducing the amount 
enhances the speed ^ „ exterMl pro cessing 

of output needed to ce c*pf 

means - ^odiment of the invention said 

IB an advantageous processe d 
£irst ^ second es are ^ 
por tion by portion- i .^^ ^ ^ £ro ^.een 

portionwise and the pr rirocessln9 is close to 

P the two i^es. This ^^.M «r~ information 
parallel processing of the ^ advanced sensor 

respectively. By »^°^ 9 * P o£ the inve ntion. it is 

* farther embodiment or tn 
m eans, m ' „ ue paralle l, that is 

eve n possible to perl height 
simultaneous, processing of 

.nfo^tion «^»^ dimencs o£ t he invention 

Inye a of the first and second images are 
processing ot tne 

additionally separated. separ ate the 

One aspect of separatxon is t P 

r. ve w and second images ±n 
g eneration of the «««V«^ ai££i culty of radiation 
thereby to minimise a interfering with 

associated with one of ™ image on th e sensor 

r adiation asso 1 ^ imag es overlap on 
ln a case where the t ^ 

* Ben To S f aJ sensor area for sensing both 

^h ch is advantageous in so.e cases. 
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. llv the possibility of illuminating the same 

Mdlt :° £ th^subs rate without rising radiation 
area of the suo enhanced, 
inference in the ^e P ^ the 

mother aspect otsep ^ di££etent , 

s nrst image fro. t* s ~ s o£ the sensor 

that is ^o-tr.cally se P ^ ^ , mage 

— ^ a resu t the risK o £ interference is 

respectively. M * r UBi in this way. 

substantially elated, and y ^ 
10 different sensor elemen ts for th ^ 

total rate of images 9 e e ted e ^ ^ ^ 

^"^J^T-cJLTi-S. by separating the 
£i rst image from the ^ ^ second 

radiation an<J . Be=ond range or 

15 radiation means in f i ^ ^ £iltering the 

£ re<juencies respectively, ^ ^ mean3 

radiation impinging a firs p second 
so that radiation within one of said ^ ^ 

ranges of fancies is passed^ ^ ^ 
20 other one of said first a mentione d advantages 

is stopped, m addition to ides £o r a 

o£ the enhanced separa, .10, , - ^ ^ 

tlon rate below by means of exemplary em- 

30 bodiments. 

^fff^^^ a device m accordance 

of the present invention; ■ 

" t—e employed by the device in Pig. 1, 
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• „f a line scan technique 
Fig 3 is a schematic view of a line 

em ployed by the ^ of the radiation 

sensitive surface uj. 

5 device of Fig. U ^ viai0 n of the radiation 

Fig. 5 illustrates division 

surface of the sensor means of Fig. 
sensitive surface o 

SUb ";": 6 illustrates a filter means divided into 

" SUba T' , is a schematic perspective view of the sensor 
9 ' , ting the construction thereof, and 
meanS ;.l 1 " " *ltic perspective view of an 
enlarged detail of the sensor means of Fig ■ 

" ^^^^^^ of the present 
A device according to an «* ^ ^ ^ 

invention is shown in Fig- • fae insp e C ted. 

above . substrate " 
20 The device i and the o»ect^ ar ^ ^ A . 

relative to each other, dl££erenc kinds as 

The object 2 could be of -ny dif ^ ^ q£ 
mentioned above However, ^ ^ the 

explanation, let us _ nosit which has been 

25 object , is a ^=7*;;:/ ^ substrate, designated by 

-rry.theTipect. ob r : 

30 2 is shown in the drawings^ ^ 3 £or 

The device 1 range of frequencies, or 

generating radiation of a fi ^ ? (m 

wavelengths, and a second radl ^ In 

generating ^^tion — * two 

35 this embodiment the first ^ s thereof 

similar radiation generators 6. , laser 

comprising a first laser source 
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di ode. . «~ — * f^^ZT*" 5 

paiI of cylindrical enses. ^ ^ b ^ ^ 

directing means 11, « u , . second optically 

comprising a second las directing 

5 refractive means 15 ; . a " d Kim 11, 17. *ich 
_„s H. tne -- ^l the sutet rate 4. are 

dir ect the generated wi ligh tv,eight mirrors, 

preferably comprised of fl« such as 

„ OU .ver, several £J s conpriseB . third, a 

10 Pri— «- h rad ation generator IS. 2° and 2 

fourth, and a fifth ra preferred embodiment 

respectively. In the xll«.t»« P ^ generators 

"* " 'rrtsera 0 "oice, constituted by a set 
"/X ht emitting diode, elements, and 

Rddit ionall, the device 1-mp^ ^ . r 
radiation means 22 P«£e Y o£ ind ividual 

radiation generator comprising P ^ _ 

20 LEDS 24 and "^f^, ^different types of radiation 
The preferred c ^ ^ 

generators «11 be f ^ ^ means or 

The device 1 furtner f detec ting an image of 
simply a sensor 23, said image 

25 the o M ect 2 and imaging mean ^ 

by im aging -^fj^rnsional matrix sensor having 
the sensor 23 is a r „. bi iit Y . As is show, in 

on-chip signal processing apabily ^ ^ a „ 

Figs . 7 and . the senso 3 ^omp ^ ^ ^ 

30 integrated circuit or ch P ^ a £ . rsC one 

„. The chip 29 ^ S t 2Zo, sensitive unit 31 and a 
thereof constituting a radia processing units 

second one thereof constituting 

33 , . as also shown in Fig . • ^ 25 u 

in this embodiment, said 9 ^ The 

— ^ r. r/rairedt -icaiiy — - 

lens system 25 is « 
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w nt 2 to the sensor 23. In other 
originating from - " 0bje " 

*rds, the lens system « » » " onto an imag e pXane. 

Pla „e ». - - T - t f £ro object s * 

distance from each other directionS and, in this 

diff erent, preferably opposite angleg of 

10 embodiment, as shown m Fig^ . ^ ^ are 

incidence, i.e. angles to the D ated with the 

at least three ^'^ET^ are occlusion, 
choice of the angles of inc ^ 
ver tical resolution and it is possible 

1S --^■^^SL and a different dynamic 
to choose a dlffer6 different objects, 

range for the »^£* e gome occlusi on problems. On 
Unfortunately, the ^ fcQ be equal , 

the other hand, if the ang occlusio n is 

i^mst-ive embodiment, occ-j-"=> 

, t ^iQtance from each other 
21 at e arranged at a d . ££erent Sections and 
25 illuminating the object plane 3J . 

However, tnese 

area of the object 2. other things 

Th e third r-^^ ^ ination o( the whoie 
30 used for P-^^; imaged on the radiation sensit.ve 
substrate surface d oon trast between 

unit 31. It provides an enh need ^ ^ ^ 

surfaces of the ° ^ [he third radi ation means 22 

closest background. Furth • re£erenc e markers 

on the substrate * 
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* ■„„ i and for calibrating the 
to the inspection device 1, and 

° PtiCS ' » in Fig 4a and Fig. 4b, the radiation 

As shown m Pig. 4 ticula rly on the 

in cident on the ^ s J ed by ra diation 

5 radiation sensitive unit 31 on ^ 

sensing elects or pixels 3 arra 9 35 

surf ace of the ^^£™* t i~. — ^ "> 

a-, at least a where each pro cessing 

the set of processing - ltS 3 ' por example , in the 
10 unit 33 handles a single pixel 3 all 

sensor called ~ and^uf ^ Y fay an 

pix els in one ro- .t^»- ^ ^ analysed is 

array of processing units. 

optional. S o-called APS, short for 

As another example, in a ^ individu ally 

active pixel sensor, all pi« ^ pixels 

— ssable^ The APSis a * .J^r processing 
are arranged on a chip. San ^ OI1 _ chi p. A DSP 

of the Pixel output sxgnalB ^ ^ proce ssing 
20 (digital signal P r ° ceSS ^' pre ferred embodiment of 

of the output ^^^ B J on-chip. Typically, 

APS ' s a or S ^e a anufa/tured by means of 
both sensor types a {cmqs) 

25 ^ST^clr methods of manufacture are 

optionally usable. incident radiation into 

E3Ch PlXe :r; e w h I "tnen processed by on-chip 
an exectron.c c„ r e ^ ^ ^ ^ digltise<J , 

hardware. Thus, tn -^.conversion. 
30 — by threshol in of sensor at 

^ I is of the SwPMOO type, is capable of 
least when !t » of the ^ ^ order 

handling add.t.on^ ™»J These task s include 

co obtain usefu ^ BtcM or filtering 

" noise or enhance o M ect edges. 
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K-Ht-ies are inventively employed by 
The sensor capabilities are 

nt device, image information required for 
the present device 9 ^ ^ ^ , ig 

aetermming dl fer f in P for P mation or heig ht related 
either area related in ^ ^ particularly 

information or both. The sen able into 

th e radiation sensitive unit 31 xs div 
diff erent subareas each 

r/tld 0r bei 9 ht related sensitive 
m this preferred embodiment the raaia 

£or extracting area ^ ^ q£ ^ 

reasons to be descrlB pr eferably done physioally 

radiation unit « » ' ^ mter layer « 

" U Sh0 ™ d on h!' surface of the radiation sensitive 

unit 31. The a seoond portlon 36 

na rro„ an pasa port on 3 . ^ £rom the 

passing said £«.t rang range 
£lrs t radiation me a n ^ ^J/ second ra diatio„ means 
o£ frequencies. ^ q£ this £ilte r means 42 

5 . consequently, for a ful ^ 

25 the r rLpects mentioned above- the 

i.e. one of tne beya embodiment, 

, of the invention is employed m this emo 
summary of tne m , 
v, • Vi ia to be further discussed below. 

"rst ana second radiation means 3 are 

iW19eS Tsfal fa y co^rise height information and the 
^rndtrgrLin^erated s< , as 

35 different images, o radiation o£ sai d first 

said first means 3 is las ^ 
frequency range and line, o 
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i „ .2 This is also called sheet-of -light 

5 The sheet-of-light illumination xs ^ 
nd the LED illumination is illustrated xn Fxg. 3. For 
and trie uau j. -r^rliation of a 

sake of clarity, in both fxgures, the radxatx 

* « as to illuminate a first portxon of the 

10 arran96d ° *! d t he third to fifth radiation generators 
substrate 4 and the thxr muminate a second 

19( 20 and 21 ^reason for separating the 

portion of the substrate 4 . The r 

. „ * first and second portxons xs to prevent 

15 radiation inter erenc ^ ^ area in£orma tion 

extraction of height i eroio di m ents, such a, 

respe c tl ve ly However a above , 

the one providing a time sepa separ ation 

en aMe Urination ^J~ B JZi /reguency 

whraUerX e — nts 

'""^cST* different types of radiation 

s 8 and 19-21 respectively i. dependent on 
25 generators 6, 8 and is divi sion of the 

the construction of the sensor 2 3^ ^ 

ra diation -nsit™ * h ^ ^ 

:::: ^ -rr ° £ 

ODiect j-o f censor ^3/ 

v,-.»rr 2 are generated by means of the sens 
30 the object 2 are g enough, 

• i-hP used subareas 37, 39 to oe a 
requiring the used emp loyed, to 

■„»nv several adjacent pixel rows, 
typxcally severa she et-of -light generates 

encompass such profiles. Each sheet 
one profile. Consequent!, as * - » F*^. ^ 
3S embodiment «.^^ e f Blnce the illuminated areas 

TnThriirti rnif-ent - «« t - — 
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*«t e and 8 respectively, the profiles 
radiation .enera ^ ^ ^ 

40 o bj ec t . Typically, a few profiles 

portxons of a aingi sufficient height 

The ^ r -;;- a J line by line, 
whi ch means TypicaUy , one line corresponds 

the unes ^2;*lZ ?n t" radiation sensitive unit 31. 
10 " S ""is of the row being processed in parallel. In 

P To ac h eve such a thin line or radiation incrdent 
order to achrev ^ to 

on the sensitrve unrt 31 narrow area 

Urinate the object in a c J ^ di££icult 
15 using a laser source. Howeve inter£ere nce in the 

one to speckle noise induced by local ted by 

Object 2. The proble. of ^« generlCed by 

^.^rent radiation such as cnat y 
using non-coherent ^ferred On the other 

th e «C -bich arise in lifting 

2 „ hand, when raCher limit ing the subarea 41 

the i llminaCed .^ rea y in£orm ation on the sensor 23 to, 
used f or f r ; S ro : o£ pixels the later problem rs 

rr il "oLer, the area in the object plane 32 

3VO \ \ bv the LED sources of the third to fifth 
25 illuminated by the L ^ ^ o£ 

raai ation generators ^ # ^ ^ ^ 

refractive optics m first and 

Uluminated by the laser sources 7 » ^ 
second radiation generators 6 and 8 r P ^ ^ 

30 further object of ^"^^ intensity of the 
refractive optics rs ^ o£ che 3U bstrate 4. 

Thfr: irrred ^ ««« 4 . 

empioyed for enhancing ^"^^ it . possible 
F or ^—7^;^: f on even it the width of the 
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Thereby the impact of the 

roeckle noise is suu 

P f the laser sources 7, 13. radiat ion 

the use o£ the ia , £ir st and second radiat 

purther, each of the fir ^ ^ Une „ hich 
s generators 6. . g«.»'« the radiatio „ 

Is imaged « * SePara " £ irst and second subareas 3,. 39 
sensitive unit, i-e- consequently. 

lively. »s is sh ° Wn f „ixel rows, may be 

respectively. number ol p»" 

di££ erent resolutions, 
X0 employed. object 2 in relation to the 

Thus , while moving the , 
dev ice X the row * J^^Ja £ or extracting object 
consecutively sampled an P ^ proces sing is 
area information line by in£or mation 
coined with process « ' ^ r0WE o£ prxels 

coU ectedby correspondingly y _ che ar ea 

o£ the ether are alternating 

formation and the heigh q£ the 

extracted in order to us ^ • 3 are principally 

sensor. The dete ^ 

r un in parallel by chopping ^ ^ arM 

alt ernatingly portions of o£ movament , 

resp ectively. Thereby * ™ , t . high W-l- 

enabled while Keeping the a ^ ^ ^ 6peed 

in order tc enhance the ^ n are 

. the radiation generators 6, 
movement the ran radia tion emitted P 

preferably pulsed, » ' u3ed by che movement whrle 

thereby to minimise blu«i g ? 
the radiation generators ^ ^ 23 

As is evident from the a signals 

generates J^TU-. such as a 

are communicated to a ^ £urther proces 

central processing si ^ ls comprise height 

sai d output signals. The ° ? on output used by 

information output an a«a „ t prope rties of 

-^t;--"- control means is used by a 

the obiect 2. 
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v 9i The programming may 
us er to program ^ the di££er ent subareas 3,, 

comprise for example ^ ^ 3 processing 
3S , u and initiating <*"~ sharp ening object 

capabi nties thereof such as th 
5 edges. Due to the on-c tap ^ tne 

signal processing "^^^^ the se nsor 23 and the 
counts of data exchanged betwe ^ 

control means are „ 3 advanced sensor such as 

inspection process. «hen usrng ^ to 

10 ^JTcmT^.^.^ Performed on-chip is an 

image processing. provid ed for inspecting . 

The present rnventron ™J solder pa ste 

oM ects on a ^"-^Tsltrate -ranged ™ 
15 deposits 2 is provided with printed 

surface mounting o£ component connection 

pl atforms or pads for rece p ^ the pads by 

terminals. The components a ""-applied » the pads by 
sobering. The ^"UUTprl"^ or dispensing. 

20 some general method ^ and sol dering of the 

In order for the ' is iltpor tant that the 

components to be sucee ss ^ ^ 

-^Ts^-i; shaped and positioned, and that no 
de posrt, l. . « ' are generated. 

25 solder paste sate ion3 o£ the deposit, 

Du e to the small dxme a milUlt , et re, 

typicaliy in the ^^.^ is reared of 
accurate measurements of tag requireBent s rt » 

the inspection devrce. Due , ^ ^ . nspected 

30 desired that every ^° slt ^ dispen sing rate is 

a£t er being dispensed . ™ rth ; anfl conseq uently it x. 
hi gh and continuous y inspection at a high 

desired to be able to perform ^ ^ ^ ^ „ 

rate as well. ^» lt>nall e Y r ' i 1 es aucn as those mentioned 
35 determine different property. 
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« ,he .resent invention a high rate is enabled by 
By the present different 
• „n«p use of the sensor 23. as w 
T!s desired to determine, the area infor^on is 
P r Pe e r ine "y Une as described. The above mentioned 
obtained line by ^ area UneB 

mPP22 00 sensor as abl t 9 ^ having 

^ " !!! the very area of the deposit, simUarly, a 
calculates the very pre . pr ocessed on-chip, or, 

number o£ height prof les also pr P ^ 
al ternatively. m ~ h a . ^ ^ ^ ^ 
ot th e device 1 ar -tp ^ and 

T ™ : to combine the height and area 
thereby the CPU is a ^ or , nQ i t for determining 

_ lal .pd to the same deposit ror 

"° f able to perform many further calculations 
likely be able to pe ^ ^ ^ ^ 

on . ch ip and t ^ y inscead o£ . numb r 

contain one ^J 8 * 1 ^ ding to the number of pixels 

of processing units corre t> 

l " 3 IO "\ ■ i adapts the illumination, by adapting 
The device I adapts generators 6, 8, 

the emitted radiation of the radiat g ^ 

^ inSPe :"ble a e Uable and accurate information 

leaSt .te £ ^::lty of the radiation is tuned in order 
to obtain high enough levels of contrast^ 

. angle o£ incidence towards the objects 

u sabie in order to J^'l. ef£ici ently 

* The polarisation of the raaw 

usa ble t ^cin, for ~**J^ 
objects. For this purpose one polariser 
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*-^v <; ft 19-22 and the 
between the radiation genera to, 6. 8^ 

thereon. Add.t.ona U ^'J^^ thereo£ bei „ g 
£r ont of t e 2 , h ^ d ^ m a 

5 perpendicular to the txrs do 

"°! Cte T is tfe -d by the second poiarise^ On 

radiation sensitive unit 31. radiatio n. 
* The frequency/wavelength of the rad 

^ of the present invention is implemen 

/and a one Apparatus, or as a part of a machine for 

components, etc. nrpsent invention has 

— events of the P»«' 
• ^ j tVmc, qhould be seen as merely 
bee n ^ SCrlbed -^^ a S n h y ° U addition al edifications will be 
llimiting example. Many ad ion as defined by 

possible within the scope of the 
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CLAIMS 

t- artless inspection of objects on 
a method for ^ ^e Jon device during 
. substrate, by means of an nspe ^ 
5 relative motion between the subst ^ ^ ^ 

deViCS ' ' h LLo a first image comprising object height 

. generating a fir tion of the 

information by illumining a lea* P ^ 
sub strate comprising one or of said 

,. aHnn means and imaging at least 
10 first radiatonme ^ ^ f irst radia tion 

one or more ob D ects in s having a 

««i-o a two-dimensional matrix sens, 
means onto a two elements; 

. generating a seco q£ the 

means onC o said sensor in£orm ation, by means 

" - C " Ctin9 tol said first i«e; and 
° £ -"ZZZZ area information, * - 

^ fmm said second image, 
of said sensor means, from saia _ 

second image. -, .; m i or 2 c h a r a c - 

3 . a method according to claim 1 or 2 

^ ^ the step of separating the first 
t e r i s e d in the step ond 

characte illuminating 
fmm the second image Dy j-j--"- 

Lisr^ 0£ * -t- -« - 

second radiation means respectively. 
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5 method according to any one of the preceding 
■ ' v, « r a c t e r i s e d in Che step of 
cla ims, = " « ' »J om the secona im age by 

3 ^ T TZ h d t In "originating fro. said first and 
separating the d range o£ 

5 second radiation - * lMst £ilt ering the 

frequencies respective y n * - X ^ means 

radiation impinging a first po 

so t hat radiation within one o ^ first^ ^ ^ 

" ngeS °I irrr/ri s rsecond ranges of frequencies 

10 other one of saia lxl* 

is stopped. preceding 
:rirea and Light information for caicuiating object 

15 V ° 1Um r » method according to any one of the preceding 
7 a r a c t e r i s e d in the step of using 
claims, c a r calculating object position, 

said area information tor c prece ding 
. A method according to any one of the p 

Taracterisedin the step of using 
20 rrar/a information for caicuiating shape of object 

° Utl T A method according to any one of the preceding 
! a c t e r i s e d in the step of using 

25 :rar/a information for o-^*~ 

„. thod according to.yc, ^ ^ ^ _ 

claims, characte , 

signal processing is performed on- hip^ 

_ a r t e r i s e d in the step of 

claims, c h a r ^ s?cond image 

alternating^ processing said nfornation 
35 for obtaining said height and area information 

respectively. 
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c h a r a c t e r i para llel for obtaining 

first and said second «^ J respectively . 
said height and area m ^ preceding 

14 . A method according to ^ ^ 

claims, c h a r a c t e r radia tion means in 

Karate is illuminated by said 
substrate is nf _ liqn t illumination. 

the form of a sheet-of Ugh ^ preceding 

• * t: r I s e d in that said step of 

claims charac , r formed by line 

extracting area information is per 

scanning. , n anv one of the preceding 

«• * TTtT. • that said step o £ 

claims charac performed by 

15 extracting height information 

triangulation. of the preceding 

17- A i-thod according ^o any^ ^ at 

ClaimS C " ^ sa a id C first and second radiation means in 

least one of saiu 

resP onse to obje cts on a substrate 

18 * " ^"lotion between the substrate and the 
during relative motion c t e r i s e d by: 

inspection device, e h ^ having a 

. a two-dimensional matrix elements; 

said first radia^on 9 the subg «ate 

Urinating at Last a port -n ^ ^ ^ 

~ " Tidta .eans theret, grating 
said object E»l- e a / al OM o£ sa id on. or .ore 

information; 
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sai d 8 e»d radiation means being arrange . for 
■ .f least a portion of the substrate 
illuminating at least P subst rate is in 

said object Plane ^ ^ ^ Qr more 

^"^L-or means comprising extraction means for 

T m said first image, object height 
eX " aCt : n on Z retracting, from said second image, 
10 information, ana zoi 

object area information. ,.„,,„ c harao- 

19 . * device according to ° h signa i 
t e r i s e d in that the sensor comprises o 

processing "P*"^^ t0 claim 

2 0 . A de ; 1Ce t a ;; t ° r s d aid 9 on . chip signal processing 

t . r i s e d in that said paction means. 

cap ability is provid b t ciaim „ „ . t . c - 
"/^Tln tir sai/on-chip signai processing 

object area information^ 

aevice generati on of the 

" nrst Uge Separated in time from the generation 

the second image- ims 18 _ 22 , 

„. A device -ording to^ny^n ^ ^ ^ 

C " 3 1 Tst a first portion for receiving the first 
30 „ith at leas «J^J separate {rom the first 
image and a secon p 
portion, for receiving the secon g 

* rn din thafthe first radiation 

35 :r s i;;:- for ^^^r^r 
TrovL:: — — • — d ~- 
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• nd that the device further comprises at 
of frequences and that radiation within one 

f . rQt - filter means passmy 
least a first £ Keque ncieB and 

of said first and ^ one o£ said first and 

stopping radiation within * covering 
5 second ranges of frequences said f 

" ' ^ T 10 ;*! - arranged for extracting the 
t e r i a <= « in thaC lC ot line scanning . 

" • A c Te r i s e d by said «»' Ration means 

Sheet ;: £ "Xice according to any one of claims 18-25, 
' c t e r i s e d by said radiation means 

a 2 ra A c Te r l e a d In that each pixel element is 
Individually to any one of claims 18-23 

" ■ A te r is e d in that at least one of said 
c h a r a c t af , atJtiv ely tuneable. 

rad iation means is ada P^ ei y Qne of clairo s 18-29, 

A device accor^to any ; 

2S dilating an area of the substrat e corresponding to 

1 * «f nixel elements. 

the whole matrix of pixel h a r a c - 

31 . A device according to clal 3 ^ 

. : n tha t at least one o£ saia J- 

- - — L Tr a p ;:r:: r rr l 

" th ; 2 £ t: "Telle -cording to any one of claim, 
18 . 31 for measuring the volume of deposits on a 

35 substrate. 
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